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© Biochemical analysis apparatus,method for correcting the results of biochemical analyses, and 
correction value recording medium for the same. 



© A biochemical analysis apparatus comprises a 
movement device which moves analysis media con- 
taining a reagent or an electrochemical sensor, 
which will Interact with a specific biochemical sub- 
stance contained in liquid samples and give rise to 
changes in the analysis media, along a movement 
path connecting an introducing section and an ejec- 
ting section. While the analysis media are present in 
the movement path, a measurement device mea- 
^sures changes which have occurred in analysis me- 
^dia. A reading device reads information about cor- 
rection values, which are to be used in order to 
j^j correct a calibration curve so that it becomes suit- 
CO able for analysis media used in analyses, from a 
m correction value recording medium. A correction de- 
qq vice corrects the calibration curve on the basis of the 
CO correction values. An operation device uses the cor- 
Qrected calibration curve in order to determine the 
concentration or the activity of the specific biochemi- 
ft-cal substance in a liquid sample from the value 
measured by the measurement device. 
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BACKGROUND OF THE INVENTION 



Held of the Invention 



This invention relates to a method for correct- 
ing the results of biochemical analyses. This inven- 
tion particularly relates to a method for correcting 
the results of biochemical analyses wherein errors 
in the analyses or a variation in values obtained 
from the analyses, which errors or variation are 
caused by a difference in characteristics between a 
plurality of groups of analysts media, are elimi- 
nated. Typical reasons for such errors or variation 
are a difference in characteristics between produc- 
tion lots of analysis media, and a difference in 
characteristics between groups (for example, pack- 
aging units) of analysis media, which have been 
stored for different periods. The biochemical analy- 
ses are carried out with analysts media containing 
a color forming reagent, which will chemically react 
with a specific biochemical substance contained in 
liquid samples, such as blood' or urine, and give 
rise to a change in optical density, or with analysis 
media containing an electrochemical sensor which 
will electrochemically react with the biochemical 
substance and give rise to a change in current or 
potential. In the biochemical analyses, the liquid 
samples are independently applied to the analysis 
media, and changes in optical density or changes 
in current or potential, which changes have oc- 
curred in the analysis media, are measured. There- 
after, a calibration curve, which represents the rela- 
tionship between the changes in optical density, or 
the changes in current or potential, and the con- 
centrations or the activities of the biochemical sub- 
stance in the liquid samples, is used in order to 
determine the concentrations or the activities of the 
biochemical substance from the measured changes 
in optical density or the measured changes in 
current or potential. This invention also relates to a 
biochemical analysis apparatus for carrying out the 
method for correcting the results of biochemical 
analyses. This invention further relates to a correc- 
tion value recording medium which is used to carry 
out the method for correcting the results of bio- 
chemical analyses and on which a correction value 
corresponding to the change in characteristics be- 
tween groups of analysis media is recorded. 



Description of the Prior Art 



Qualitative or quantitative analyses of specific 



chemical constituents in liquid samples are con- 
ducted for various industrial purposes. Particularly, 
it is very important in biochemical and clinical 
fields to be able quantitatively to analyze certain 

5 chemical or physical constituents in body fluids 
such as blood or urine. 

Recently, dry type chemical analysis slides 
and test films were developed for use in systems 
designed for performing quantitative analyses, with 

w which systems the amounts of specific chemical 
constituents or specific physical constituents con- 
tained in droplets of liquid samples, which are 
applied to the chemical analysis slides or the test 
films, are determined. For example, film-shaped 

rs chemical analysis elements, which are to be used 
in colorimetry. and chemical analysis slides which 
accommodate them are disclosed in U.S. Patent 
Nos. 3,992,158 and 4,292,272. A film-shaped Im- 
munoanalysis (or immunoassay) element, which is 

20 to be used in fluorometry or colorimetry, and an 
immunoanaiysis slide which accommodates it are 
disclosed in European Patent No. 0,051 ,1B3A, An 
immunoanaiysis slide which is to be used in 
fluorometry or colorimetry is disclosed in U.S. Pat- 

25 ent No. 4,587,102. Also, an electrolyte analysis 
slide comprising a pair of ion selective electrodes, 
which pair serves as an electrochemical sensor, is 
disclosed in U.S. Patent No. 4.053,381. Addition- 
ally, electrolyte analysis slides for analyzing a plu- 

30 raltty of constituents, each of which slides com- 
prises several pairs of ion selective electrodes 
serving as electrochemical sensors, are disclosed 
in U.S. Patent No. 4,437,970 and European Patent 
No. 0.212.612A. 

35 It is possible to analyze liquid samples more 
simply and more quickly with methods in which 
analysis media such as chemical analysis slides 
and test films are used than with methods in which 
conventional wet type analyses are carried out. 

40 Therefore, it is more desirable to use chemicaJ 
analysis slides, particularly in medical organiza- 
tions, research laboratories, or the like, where 
many samples must be analyzed, than to carry out 
conventional wet type analyses. 

45 In order to use an analysis medium, such as a 
chemical analysis slide or a test film, in the quan- 
titative analysis of a chemical constituent or the like 
contained in a liquid sample, a droplet of the liquid 
sample is put on the analysis medium and is kept 

so at a predetermined temperature (K©- incubated) for 
a predetermined time in an incubator, which 
causes a color reaction. The analysis medium is 
then exposed to light having a wavelength which is 
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selected in advance. The selection of the 
wavelength depends on the specific biochemical 
substances contained in the liquid sample and the 
constituents of a reagent contained in the analysis 
medium. Light is thus irradiated to the analysis 
medium, and the optical density is measured. Tne 
optical density depends on how much of a reaction 
product was formed by the reaction between the 
liquid sample and the reagent in the analysis me- 
dium. Thereafter, a calibration curve, which is cre- 
ated in advance and which represents the relation- 
ship between the optical densities and the con- 
centrations of the specific biochemical substance in 
liquid samples, is used in order to determine the 
concentration of the biochemical substance in the 
liquid sample from the optical density which was 
measured. 

In order to use a chemical analysis slide com- 
prising at least one pair of ion selective electrodes, 
which serves as an electrochemical sensor, in the 
quantitative analysis of a biochemical constituent or 
the like contained in a liquid sample, a droplet of 
the liquid sample and a droplet of a reference 
liquid are respectively put on the ion selective 
electrodes and are kept at a predetermined tem- 
perature (i.e. incubated) for a predetermined time 
in an incubator, which causes a difference in poten- 
tial to occur between the ion selective electrodes. 
The difference in potential is measured. Thereafter, 
a calibration curve, which is created in advance 
and which represents the relationship between the 
differences in potential and the concentrations (or 
the activities) of a specific biochemical^ substance 
in the liquid samples, is used in order to* determine 
the concentration (or the activity) of the biochemi- 
cal substance in the liquid sample from the mea- 
sured difference in potential. 

A biochemical analysis apparatus has also 
been proposed with which both the optical density 
and the current or the difference in potential occur- 
ring between at least one pair of ion selective 
electrodes can be measured. 

Problems which occur with a typical example 
of an analysis conducted with the conventional 
technique will be described hereinbelow. For this 
analysis a colorimetric or fluorometric, biochemical 
analysis method and apparatus are used in order to 
measure the optical density of the analysis me- 
dium, which depends on how much of a reaction 
product was formed by the reaction between a 
liquid sample and a reagent in the analysis me- 
dium. The same problems also occur with a bio- 
chemical analysis method and apparatus wherein 
an analysis medium provided with an electrochemi- 
cal sensor is used in order to measure the current 
or the difference in potential occurring across the 
electrochemical sensor. 

In order to determine the concentration of a 



specific biochemical substance contained in a liq- 
uid sample with a biochemical analysis apparatus, 
it is necessary to create a calibration curve in 
advance, which represents the relationship between 

5 the optical densities and the concentrations of a 
specific biochemical substance in liquid samples. 
The optical densities are measured with an optical 
densitometer located in the biochemical analysis 
apparatus. In order to create the calibration curve, 

10 the concentrations of the specific biochemical sub- 
stance in a plurality of liquid samples are mea- 
sured with one of several methods which have 
heretofore been established and which are different 
from the method employed in the biochemical ana- 

is lysis apparatus. Thereafter, the biochemical analy- 
sis apparatus is used in order independently to 
apply the liquid samples to analysis media, such as 
chemical analysis slides or long test films, and to 
incubate the analysis media to which the liquid 

20 samples have been applied. The optical densities 
are then measured which depend on how much of 
a reaction product was formed in the reaction be- 
tween the liquid samples and the reagent in the 
analysis media. The optical densities thus mea- 

25 sured are plotted on a graph with respect to the 
corresponding concentrations of the specific bio- 
chemical substance in the liquid samples. 

Figure 8 is a graph showing an example of the 
calibration curve created in the manner described 

30 above. In Figure 8, the optical densities measured 
with an optical densitometer located In the bio- 
chemical analysis apparatus are plotted on the 
vertical axis, and the concentrations of the specific 
biochemical substance in liquid samples are plot- 

35 ted on the horizontal axis. The curve indicated by 
the solid line represents a calibration curve crea^?d 
in the manner described above. Even when the 
concentration of the specific biochemical substance 
in a liquid sample is 0.0, the optical density of the 

40 analysis medium, such as a chemical analysis slide 
or a test film, is not equal to 0.0. This is because 
the background density, i.e. the optical density of 
the analysis medium with no liquid sample applied 
thereto, is not equal to 0.0. 

45 However, it often occurs that the optical den- 
sity, which is measured with an optical densitom- 
eter in the manner described above, cannot be 
directly converted into the concentration of a spe- 
cific biochemical substance in the liquid sample in 

so accordance with the calibration curve. 

The aforesaid calibration curve was created 
with a biochemical analysis apparatus corrected for 
accuracy (hereinafter referred to as the "standard 
biochemical analysis apparatus") and standard 

55 analysis media. (A calibration curve created with a 
standard biochemical analysis apparatus and stan- 
dard analysis media will hereinafter be referred to 
as a "standard calibration curve".) A standard cali- 
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bration curve cannot be directly used to measure 
the concentration of a specific biochemical sub- 
stance in a liquid sample. This is primarily be- 
cause, even when the same liquid sample is ap- 
plied to a plurality of analysis media, the optical 
densities of the analysis media will vary in accor- 
dance with their characteristics, which should be 
substantially the same but which differ. The char- 
acteristics between production lots of analysis me- 
dia vary, and a difference in characteristics be- 
tween groups (for example, packaging units) of 
analysis media which have been stored for different 
periods also exists. (Such differences in character- 
istics will hereinafter be referred to as the 
"difference in characteristics between a plurality of 
groups of analysis media".) When the analysis is 
not required to be highly accurate, the difference in 
characteristics between a plurality of groups of 
analysis media can be ignored. When a highly 
accurate analysis must be conducted, the value of 
the optical density measured from an analysis me- 
dium is corrected, for example, in the manner 
described below. It is also considered that the 
biochemical analysis apparatus, which is actually 
used to carry out analyses, will differ in characteris- 
tics from the standard biochemical analysis appara- 
tus. (Trie biochemical analysis apparatus which is 
actually used to carry out analyses will hereinafter 
be referred to as the "object biochemical analysis 
apparatus".) However, the difference in characteris- 
tics between the object biochemical analysis ap- 
paratus and the standard biochemical analysis ap- 
paratus will not be taken into consideration herein- 
below. This is because, ordinarily, errors in analy- 
ses, which are caused by the difference in char- 
acteristics between the object biochemical analysis 
apparatus and the standard biochemical analysis 
apparatus, are markedly smaller than errors in anal- 
yses, which are caused by the difference in char- 
acteristics between a plurality of groups of analysis 
media Additionally, the difference in characteristics 
between the object biochemical analysis apparatus 
and the standard biochemical analysis apparatus 
can be substantially eliminated if the object bio- 
chemical analysis apparatus is appropriately main- 
tained periodically or daily. 

In order for the values of the optical densities 
measured from analysis media to be corrected, 
three types of standard liquids containing the spe- 
cific biochemical substance in low (L), middle (M), 
and high (H) concentrations are prepared. There- 
after, a standard biochemical analysis apparatus is 
used in order to apply the standard liquids to the 
standard analysis media Optical densities are then 
measured from the standard analysis media. In this 
manner, as shown in Figure 8, optical densities DL, 
DM. and DH are measured for the three types of 
standard liquids. Therefore, from the calibration 



curve (i.e. the standard calibration curve) indicated 
by the solid line in Figure 8, the concentrations of 
the specific biochemical substance in the three 
types of standard liquids are measured as being 

s CL, CM, and CH. It is only necessary for the 
standard liquids to be prepared so that they always 
contain their constituents in a stable state. The 
concentrations CL, CM, and CH measured in the 
manner described above need not necessarily be 

io equal to the correct concentrations of the specific 
biochemical substance in the three types of stan- 
dard liquids. Thereafter, the object biochemical 
analysis apparatus is used In order to apply the 
standard liquids to analysis merja, which are ac- 

75 tually to be used in order to analyze liquid sam- 
ples, and to measure the optical densities from the 
analysis media (The analysis media which are 
actually to be used in order to analyze liquid sam- 
ples will hereinafter be referred to as the "object 

20 analysis media". Also, because the difference in 
characteristics between the object biochemical ana- 
lysis apparatus and the standard biochemical ana- 
lysis apparatus is ignored, the standard biochemi- 
cal analysis apparatus may be used at this time.) in 

25 cases where optical densities DL , DM , and DH 
are thus measured from the object analysis media, 
the standard calibration curve is corrected into the 
calibration curve indicated by the broken line in 
Fgure 8, with which calibration curve the optical 

30 densities DL , DM # , and DH' are respectively con- 
verted into the concentrations CL. CM, and CH. 
(The calibration curve which has thus been cor- 
rected will hereinafter be referred to as the 
"corrected calibration curve".) 

as After the corrected calibration curve -is created 
in the manner described above, information about 
the corrected calibration curve is recorded in asso- 
ciation with the corresponding object analysis me- 
dia For example, the method described below is 

40 employed, which is equivalent to the creation of a 
corrected calibration curve. Specifically, the stan- 
dard calibration curve is used in order to measure 
concentrations CL, CM', CH' of the specific bio- 
chemical substance, which correspond respectively 

45 to the optical densities DL', DM\ and DH' mea- 
sured from the object analysis media. Thereafter, 
the concentrations CL, CM # , Ch' are respectively 
substituted, into the quadratic equation 
C=c(C> + d(C')+e (1) 

so wherein c' represents the concentration of the spe- 
cific biochemical substance, the variation in which 
concentration has not been corrected for, and C 
represents the concentration of the specific bio- 
chemical substance, the variation in which con- 

55 centration has been corrected for. In this manner, 
the coefficients c, d, and e are calculated. Informa- 
tion about the three coefficients is, for example, 
written on a sheet of paper, and the sheet of paper 
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is packaged together with the object analysis me- 
dia. Information about the standard calibration 
curve is stored in advance in the object biochemi- 
cal analysis apparatus, in which object analysis 
media are used in order to measure concentrations 
of the specific biochemical substance in liquid 
samples. Before object analysis media are used in 
the object biochemical analysis apparatus, the in- 
formation about the coefficients c, d, and e is 
entered into the object biochemical analysis ap- 
paratus. Thereafter, the object biochemical analysis 
apparatus applies a droplet of a liquid sample to an 
object analysis medium, and the concentration C 
of the specific biochemical substance is measured, 
the variation in which concentration has not been 
corrected for. Equation (1) is then used in order to 
calculate the corrected value of the concentration C 
of the specific biochemical substance from the 
measured concentration C. In this manner, the 
liquid sample can be analyzed accurately. 

The technique for correcting the standard cali- 
bration curve in the manner described above is 
disclosed in. for example, European Patent No. 
0.247.439A. This reference teaches that, when dif- 
ferent calibration curves are required for different 
batches of test media (i.e. when the characteristics 
of the test media differ between groups of the test 
media), information about how the calibration curve 
should be corrected is indicated with a bar code for 
each package (or each container) of the same 
batch of test media. The bar code Is recorded on 
the packaging material or on a film separate from 
the test media. However, with the disclosed tech- 
nique, the calibration curve Is corrected manually. 
Specifically, Information which instructs how the 
calibration curve is to be corrected is manually 
entered from a keyboard of the analysis apparatus 
in accordance with the information recorded on the 
packaging material or the film. 

In cases where the difference in characteristics 
between a plurality of groups of analysis media Is 
small (but is so large that the calibration curve 
must be corrected), the method described below is 
employed. The method will hereinbelow be de- 
scribed with reference to Rgure 9. Figure 9 is an 
explanatory graph showing a different method for 
correcting a calibration curve. 

In Rgure 9, the horizontal axis of the graph 
represents concentrations C1 of the specific bio- 
chemical substance, which were measured with a 
conventional analysis system other than the bio- 
chemical analysis apparatus. The vertical axis re- 
presents concentrations 02 of the specific bio- 
chemical substance, which were measured with the 
biochemical analysis apparatus. The solid line re- 
presents the relationship between the concentra- 
tions C1 and the concentrations C2, which con- 
centrations C2 were measured with the standard 



biochemical analysis apparatus and the standard 
analysis media. In cases where the standard cali- 
bration curve was created accurately, C2=C1, i.e. 
the solid line takes on the form of a straight line 

s which passes through the origin of the graph and 
has a slope equal to 1.0. The broken line repre- 
sents the relationship between the concentrations 
CI and the concentrations C2, which concentra- 
tions C2 were measured with the object biochemi- 

w cal analysis apparatus and the object analysis me- 
dia. (Because the difference in characteristics be- 
tween the object biochemical analysis apparatus 
and the standard biochemical analysis apparatus is 
ignored, the standard biochemical analysis appara- 

75 tus may be used in lieu of the object biochemical 
analysis apparatus.) Because the difference in 
characteristics is present between a plurality of 
groups of analysis media, the broken line takes on 
the form of a straight fine expressed as 

20 C2 = p*CI+q (2) 

In cases where the difference in characteristics 
between a plurality of groups of analysis media is 
small, instead of the information about the coeffi- 
cients c. d, and e being recorded, information 

25 about the coefficients p and q is recorded In asso- 
ciation with the corresponding object analysis me- 
dia. When the object analysis media are used in 
the object biochemical analysis apparatus in order 
to analyze liquid samples, values obtained from the 

30 analyses are corrected with the coefficients p and 
q. In this manner, the liquid samples can be ana- 
lyzed accurately. 

Heretofore, an operator of the object biochemi- 
cal analysis apparatus has had manually to input 

35 the information about the coefficients c. d, and e or 
the information about the coefficients p and q from 
a keyboard, or the like, into the object biochemical 
analysis apparatus. Therefore, a problem often oc- 
curs because Incorrect Information is entered by 

40 mistake into the object biochemical analysis ap- 
paratus, and Incorrect results of analyses are ob- 
tained from the object biochemical analysis appara- 
tus. Even when this problem occurs, it is not easy 
to recognize that the problem has occurred. Addi- 

45 tionally, the manual input of the information is trou- 
blesome. 

The method described below has been sug- 
gested for eliminating these problems. For exam- 
ple, a bar code, which represents the information 

so about the coefficients c. d, and e or the information 
about the coefficients p and q, is recorded on each 
object analysis medium. Also, a bar code reader is 
located In the object biochemical analysis appara- 
tus. After the analysis medium is put into the object 

55 biochemical analysis apparatus, the bar code is 
automatically read from the analysis medium by 
the bar code reader and entered into the object 
biochemical analysis apparatus. 
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In general, so that the analysis media can be 
produced efficiently, a sheet or a tape having a 
large area, from which a large number of analysis 
media are to be produced, is prepared and'stored. 
When the analysis media are produced from the 
sheet or the tape, the sheet or the tape is slit and 
cut into a plurality of pieces. The pieces are then 
inserted into slide mounts (or slide frames) and 
subjected to processes such as aging, in this man- 
ner, the analysis media are completed. The single 
sheet or the single tape, from which a large num- 
ber of analysis media are produced, constitutes a 
single production lot. If the production lot exhibited 
approximately uniform characteristics during the 
production process and little change in characteris- 
tics during storage, and if the processes, such as 
the aging, of the pieces cut from the sheet or the 
tape were carried out under exactly the same con- 
ditions, it would be possible to employ the method 
described below. Specifically, in order to allow the 
coefficients c, d, and e or the coefficients p and q 
to be determined, a small number of pieces are slit 
and cut from the sheet or the tape. The pieces are 
then Inserted into mounts and subjected to pro- 
cesses such as aging. A small number of analysis 
media thus produced are then used In order to 
determine the coefficients c, d, and e or the coeffi- 
cients p and q. Thereafter, the information about 
the coefficients c, d, and e or the information about 
the coefficients p and q is recorded on many 
mounts. The remaining part of the sheet or the 
tape is then slit and cut into pieces. The pieces 
thus obtained are inserted into the mounts, on 
which the information about the coefficienfs c, d, 
and e or the information about the coefficients p 
and q has been recorded. The pieces which "have 
been inserted into the mounts are then subjected 
to processes such as aging. In this manner, it 
would be possible to produce the analysis media 
on which the information about the coefficients c, d, 
and e or the information about the coefficients p 
and q has been recorded. 

However, actually, some types of analysis me- 
dia have a high sensitivity, and their characteristics 
easily change due to ambient temperature and 
humidity, and due to solvents, or the like, which are 
contained in the ambient air. For analysts media 
having a high sensitivity, the problem described 
below occurs. Specifically, the coefficients c, d. 
and e or the coefficients p and q are determined 
for analysis media having a high sensitivity in the 
manner described above, and the information about 
the coefficients is recorded on the mounts. There- 
after, the pieces cut from the sheet or the tape, 
from which such analysis media are produced, are 
inserted into the mounts, and subjected to pro- 
cesses such as aging. In the course of such analy- 
sis media being produced, the characteristics 



thereof become different from the characteristics of 
the analysis media, which were used in order to 
determine the coefficients c, d, and e or the coeffi- 
cients p and q. Such a difference in characteristics 
5 is caused by, for example, a small difference in the 
conditions, under which the sheet or the tape was 
stored, and particularly by a small difference in the 
conditions under which the pieces inserted into the 
mounts were aged. Also, a high cost and consider- 
70 able labor are required to prepare in advance the 
mounts on which the information about the coeffi- 
cients c, d, and e or the information about the 
coefficients p and q has been recorded. 

In order to solve these problems, the method 
r5 described below has been suggested. Specifically, 
mounts on which no information about the coeffi- 
cients has been recorded are prepared. Pieces cut 
from the sheet or the tape are then inserted into 
the mounts and subjected to processes such as 
20 aging. Thereafter, the coefficients c, d, and e or the 
coefficients p and q are determined from the analy- 
sis media thus produced, and the information about 
the coefficients are printed on the mounts of the 
analysis media. 
25 However, analysis media having a high sen- 
sitivity are easily affected by a solvent contained in 
the printing ink, and the solvent causes the char- 
acteristics of the analysis media to change. 

A method wherein the information about the 
30 coefficients c, d, and e or the information about the 
coefficients p and q is printed on labels and the 
labels are adhered to the mounts of the analysis 
media might also be considered. However, with this 
method, there is the risk of the analysis media 
35 being adversely affected by the adhesive which is 
used to adhere the labels to the mounts. 

As described above, information about the co- 
efficients c. d, and e or information about the 
coefficients p and q is necessary in order to cor- 
40 rect the results of biochemical analyses. Addition- 
ally, other information, such as the name of the 
biochemical substance which is to be analyzed 
with the analysis media, is necessary in order to 
specify the analysis media. On the other hand, the 
45 mounts of the analysis media are used primarily for 
the purpose of supporting the analysis media. 
When a bar code, or the like, is recorded on a 
mount,, the area over which the bar code, or the 
like, can be recorded is limited, and the bar code, 
so or the like, must be recorded accurately. Therefore, 
a limitation is imposed on the amount of the in- 
formation (for example, the number of code digits 
representing the information) which can be record- 
ed on the mount. For this reason, a problem occurs 
55 in that there is not enough space to record the 
information necessary for correcting the results of 
the biochemical analyses (such as the information 
about the coefficients c, d, and e or the information 
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about the coefficients p and q). For example, when 
the information about the coefficients c, d, and e is 
to be recorded in order to cope with large differ- 
ences in characteristics between production lots of 
the analysis media, it is necessary for the code to 
have 12 digits (i.e. 4 digits x 3). Even when the 
differences between production lots of the analysis 
media are small and information about the coeffi- 
cients p and q is to be recorded, it is necessary for 
the code to have, for example, 4 digits (i.e. 2 digits 
x 2). It is difficult to record such a large amount of 
information on a mount, or the like, together with 
the other necessary information, such as the name 
of the biochemical substance. 



SUMMARY OF THE INVENTION 



The primary object of the present Invention is 
to provide a method for correcting the results of 
biochemical analyses wherein problems accompa- 
nying the printing, or the like, of information on 
slide mounts (or slide frames) of analysis media, or 
the like, are eliminated. 

Another object of the present invention is to 
provide a method for correcting the results of bio- 
chemical analyses wherein, even when analysis 
media having a high sensitivity are used, correction 
values to be used in order to correct the results of 
biochemical analyses are recorded so that it is 
clear which correction values correspond to which 
analysis media 

A further object of the present invention is to 
provide a biochemical analysis apparatus for carry- 
ing out the method for correcting the results of 
biochemical analyses. 

A still further object of the present invention is 
to provide a correction value recording medium on 
which the information about correction values to be 
used in order to correct the results of biochemical 
analyses is recorded. 

The specific object of the present Invention is 
to eliminate the problems occurring when informa- 
tion about correction values to be used in order to 
correct the results of biochemical analyses is man- 
ually entered from a keyboard, or the like, into a 
biochemical analysis apparatus, which often results 
in incorrect information being entered by mistake, 
and to eliminate the manual operation for entering 
the information about correction values, which op- 
eration is troublesome. 

The present invention provides a first bio- 
chemical analysis apparatus wherein droplets of 
liquid samples are independently applied (by spot- 
ting or putting) to analysis media containing a 
reagent or an electrochemical sensor, which will 
interact with a specific biochemical substance (an 



analyte) contained in the liquid samples and give 
rise to changes in the analysis media, the changes 
which have occurred in the analysis media are 
measured, and thereafter a calibration curve, which 

5 represents the relationship between values thus 
measured and concentrations or activities of the 
specific biochemical substance in the liquid sam- 
ples, is used in order to determine the concentra- 
tions or the activities of the specific biochemical 

70 substance from the values thus measured, wherein 
the improvement comprises the provision of: 

i) a movement means which moves analysis 
media along a movement path connecting an in- 
troducing section, from which analysis media are 

75 introduced into said biochemical analysis appara- 
tus, and an ejecting section into which analysis 
media, after they have been used in analyses, are 
ejected from said biochemical analysis apparatus. 

ii) a measurement means for measuring 
20 changes, which have occurred in analysis media, 

while the analysis media are present in said move- 
ment path, 

ili) a storage means which stores information 
about said calibration curve, 

25 iv) a reading means for reading information 

about correction values, which are to be used in 
order to correct said calibration curve into a cali- 
bration curve suitable for analysis media used in 
the analyses, from a correction value recording 

30 medium on which said information about said cor- 
rection values has been recorded, 

v) a correction means for correcting said 
calibration curve, which is represented by the in- 
formation read from said storage means, on the 

35 basis of said correction values which are repre- 
sented by the information read from said correction 
value recording medium, and 

vi) an operation means which uses the cor- 
rected calibration curve in order to determine the 

40 concentration or the activity of the specific bio- 
chemical substance in a liquid sample from the 
value measured by said measurement means. 

The present invention also provides a second 
biochemical analysis apparatus wherein the first 

45 biochemical analysis apparatus in accordance with 
the present invention is modified in such a way that 
said reading means reads information about correc- 
tion values from a correction value recording me- 
dium, which is shaped so that it is capable of being 

50 moved along said movement path in lieu of an 
analysis medium, while said correction value re- 
cording medium is present in said movement path. 

The present invention further provides a third 
biochemical analysis apparatus wherein the first or 

55 second biochemical analysis apparatus In accor- 
dance with the present invention is modified in 
such a way that said reading means reads informa- 
tion about correction values from a correction value 
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recording medium and reads information, which 
gives specifics about analysis media corresponding 
to a correction value recording medium and which 
is recorded on the correction value recording me- 
dium together with the information about correction 
values, 

a second reading means is provided which reads 
information from the analysis media while they are 
present in said movement path, said information 
giving specifics about a correction value recording 
medium corresponding to analysis media and be- 
ing recorded on the analysis media, and 
a judgment means is provided which judges wheth- 
er the information, which gives specifics about ana- 
lysis media corresponding to a correction value 
recording medium and which has been read with 
said first reading means, and the information, which 
gives specifics about a correction value recording 
medium corresponding to analysis media and 
which has been read with said second reading 
means, correspond or do not correspond to each 
other. 

The present invention still further provides a 
fourth biochemical analysis apparatus wherein the 
third biochemical analysis apparatus in accordance 
with the present invention is modified in such a 
way that said first reading means reads information 
about correction values and information, which 
gives specifics about analysis media corresponding 
to a correction value recording medium, from a 
correction value recording medium, which is 
shaped so that it is capable of being moved along 
said movement path in lieu of an analysis medium, 
while said correction value recording medium is 
present in said movement path. 

The present invention also provides a fifth bio- 
chemical analysis apparatus wherein the fourth bio- 
chemical analysis apparatus in accordance with the 
present invention is modified in such a way that 
said first reading means also serves as said sec- 
ond reading means and reads information, which 
gives specifics about a correction value recording 
medium corresponding to analysis media and 
which Is recorded on the analysis media, from the 
analysis media while they are present in said 
movement path. 

The present invention further provides a first 
method for correcting the results of biochemical 
analyses .wherein a variation in values obtained 
from biochemical analyses, which is caused by a 
difference in characteristics between a plurality of 
groups of analysis media, is eliminated in bio- 
chemical analyses in which droplets of liquid sam- 
ples are independently applied to analysis media 
containing a reagent or an electrochemical sensor, 
which will interact with a specific biochemical sub- 
stance contained in the liquid samples and give 
rise to changes in the analysis media, the changes 



which have occurred in the analysis media are 
measured, and thereafter a calibration curve, which 
represents the relationship between the values thus 
measured and the concentrations or activities of. 
s the specific biochemical substance in the liquid 
samples, is used in order to determine the con- 
centrations or the activities of the specific bio- 
chemical substance from the values thus mea- 
sured. 

w the method for correcting the results of biochemi- 
cal analyses comprising the steps of: 

i) creating a predetermined calibration curve 
which is used in the course of determining the 
concentrations or the activities of the specific bio- 

75 chemical substance in the liquid samples from bio- 
chemical analyses which are carried out with analy- 
sis media having predetermined characteristics, 

ii) determining correction values for correct- 
ing said predetermined calibration curve in order to 

20 determine the concentrations or the activities of the 
specific biochemical substance In the liquid sam- 
ples from biochemical analyses which are carried 
out with analysis media having different character- 
istics from said analysis media having predeter- 

25 mined characteristics, 

Hi) recording the information about said cor- 
rection values on a correction value recording me- 
dium which is independent of the analysis media, 

iv) storing the information about said pre- 
30 determined calibration curve in the storage means 

of the first or second biochemical analysis appara- 
tus in accordance with the present invention, and 

v) in the course of using the biochemical 
analysis apparatus in order to determine the con- 

35 centratlons or the activities of the specific bio- 
chemical substance in the liquid samples, causing 
the reading means of the biochemical analysis ap- 
paratus to read the information about said correc- 
tion values from said correction value recording 

40 medium. 

The present invention still further provides a 
second method for correcting the results of bio- 
chemical analyses wherein a variation in values 
obtained from biochemical analyses, which is caus- 

45 ed by a difference in characteristics between a 
plurality of groups of analysis media, is eliminated 
in biochemical analyses in which droplets of liquid 
samples are independently applied to analysis me- 
dia containing a reagent or an electrochemical sen- 

50 sor, which will interact with a specific biochemical 
substance contained in the liquid samples and give 
rise to changes in the analysis media, the changes 
which have occurred in the analysis media are 
measured, and thereafter a calibration curve, which 

ss represents the relationship between values thus 
measured and concentrations or activities of the 
specific biochemical substance in the liquid sam- 
ples, is used in order to determine the concentra- 
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tions or the activities of the specific biochemical 
substance from the values thus measured, the 
method for correcting the results of biochemical 
analyses comprising the steps of: 

I) creating a predetermined calibration curve 
which is used in the course of determining the 
concentrations or the activities of the specific bio- 
chemical substance in the liquid samples from bio- 
chemical analyses which are carried out with analy- 
sis media having predetermined characteristics, 

ii) determining correction values for correct- 
ing said predetermined calibration curve in order to 
determine the concentrations or the activities of the 
specific biochemical substance in the liquid sam- 
ples from biochemical .analyses which are carried 
out with analysis media having different character- 
istics from said analysis media having predeter- 
mined characteristics, 

iii) recording the information about said cor- 
rection values on a correction value recording me- 
dium which is independent of the analysis media, 

iv) recording the information, which gives 
specifics about a correction value recording me- 
dium corresponding to analysis media, on the ana- 
lysis media, and recording the information, which 
gives specifics about analysis media corresponding 
to a correction value recording medium, on the 
correction value recording medium, 

v) storing the information about said pre- 
determined calibration curve in the storage means 
of the third, fourth, or fifth biochemical analysis 
apparatus in accordance with the present invention, 

vi) causing the reading means of the bio- 
chemical analysis apparatus to read the Information 
about said correction values and the information, 
which gives specifics about analysis media cor- 
responding to a correction value recording me- 
dium, from said correction value recording me- 
dium, and 

vii) thereafter using the biochemical analysis 
apparatus in order to determine the concentrations 
or the activities of the specific biochemical sub- 
stance in the liquid samples. 

The present invention also provides a correc- 
tion value recording medium for use in the second, 
fourth, or fifth biochemical analysis apparatus in 
accordance with the present invention, the correc- 
tion value recording medium being shaped so that 
it is capable of being moved along said movement 
path in the biochemical analysis apparatus in lieu 
of an analysis medium. 

The term "group of analysis media" as used 
herein means a group of analysis media which can 
be regarded as having the same performance with 
respect to the required accuracy of analyses or the 
like. By way of example, the term "group of analy- 
sis media" as used herein means a production lot 
of analysis media. 



The term "correction means for correcting a 
calibration curve which is represented by the in- 
formation read from a storage means" as used 
herein means a correction means which substan- 
s tially corrects a calibration curve. Also, the term 
"operation means which uses a corrected calibra- 
tion curve in order to determine the concentration 
or the activity of a specific biochemical substance 
in a liquid sample from the value measured by a 
jo measurement means" as used herein means an 
operation means which carries out an operation in 
order to determine the correct concentration or 
activity of a specific biochemical substance in a 
liquid sample on the basis of a calibration curve 
J5 which has been substantially corrected. For exam- 
ple, the calibration curve need not necessarily be 
corrected by itself, and the correction means and 
the operation means may be constituted so that a 
concentration C of a specific biochemical sub- 
20 stance measured from the calibration curve is con- 
verted into a correct concentration C in accordance 
with Equation (1), 

In major embodiments of the first to fifth bio- 
chemical analysis apparatuses in accordance with 
25 the present invention, the reading means is located 
facing the movement path, along which the analy- 
sis media are moved, as in the second, fourth, and 
fifth biochemical analysis apparatuses in accor- 
dance with the present Invention. However, in the 
so first and third biochemical analysis apparatuses in 
accordance with the present invention, the reading 
means need not necessarily be associated with the 
* movement path, but may be located on the side 
outward from the biochemical analysis apparatus. 
35 In such cases, the correction value recording me- 
dium need not necessarily be shaped so that it is 
capable of being moved along the movement path 
in lieu of an analysis medium. As disclosed in 
European Patent No. 0,247,439A, correction values 
AO may be recorded on an outer surface of a package 
or a container of analysis media. 

How a calibration curve is corrected will herein- 
below be described for cases wherein the con- 
centration of a biochemical substance in a liquid 
45 sample is determined. In cases where the activity 
of a biochemical substance in a liquid sample is to 
be determined, a calibration curve can be cor- 
rected in the same manner as the calibration curve 
for the concentration. The activity is determined 
50 mainly when the biochemical substance which is to 
be analyzed is an enzyme. However, the term 
"activity" as used herein also embraces the activity 
which is determined when the constituent which is 
to be analyzed is an electrolyte (which is ionized 
55 into, for example. Na* ions, K* ions, Cl~ ions, or 
carbonate ions). Also, the term "analysis media" as 
used herein embraces analysis media which are 
provided with hydrophllic polymer binder layers 
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and which contain no reagent in the narrow sense. 
One example of such analysis media is a sheet- 
like, integral type, multi-layer analysis element, as 
disclosed in U.S. Patent No. 4,337,222. The multi- 
layer analysis element is used to determine con- 5 
centrations of hemoglobin and comprises a trans- 
parent support material, a gelatin layer and a fabric 
spreading layer, which layers are overlaid in this 
order on the transparent support material. The bio- 
chemical analysis apparatuses, the methods for to 
correcting the results of biochemical analyses, and 
the correction value recording medium in accor- 
dance with the present Invention are applicable 
also when the concentration or the activity of a 
chemical substance other than biochemical sub- is 
stances is determined. Therefore, the term 
"biochemical substance" as used herein should be 
interpreted in a broad sense and embraces a 
chemical substance. 

With the first method for correcting the results 20 
of biochemical analyses in accordance with the 
present invention, the predetermined calibration 
curve is created, and conection values for correct- 
ing the predetermined calibration curve are deter- 
mined. The information about the correction values 25 
is recorded with a bar code,, or the like, on a 
correction value recording medium which is In- 
dependent of the analysis media, such as a card 
packaged together with the analysis media, or a 
box used to package the analysis media There- 30 
fore, it is possible to eliminate the problems which 
occur when the information about the correction 
values is printed in advance on a mount or the 
like, which constitutes an analysis medium, ft is 
also possible to eliminate the problems which oc- 35 
cur when the information about the correction val- 
ues is printed on an analysis medium or the mount 
thereof after the analysis medium has been com- 
pleted (for example, after the analysis medium has 
been inserted into the amount), or when a label, on 40 
which the information about the correction values 
has been printed, is adhered to the analysis me- 
dium or the mount thereof after the analysis me- 
dium has been completed. 

In the first method for correcting the results of 45 
biochemical analyses, the concentration of the spe- 
cific biochemical substance is determined, with the 
first or second biochemical analysis apparatus in 
accordance with the present invention. In the 
course of the concentration of the specific bio- so 
chemical substance being determined with the bio- 
chemical analysis apparatus, the information about 
the correction values Is read with the reading 
means of the biochemical analysis apparatus from 
the correction value recording medium. Therefore, 55 
it is possible to eliminate the problems occurring 
because the information about correction values is 
manually entered from a keyboard, or the like, into 



a biochemical analysis apparatus, which often re- 
sults in incorrect information being entered by mis- 
take, it is also possible to eliminate the manual 
operation for entering the information about correc- 
tion values, which operation is troublesome. 

No limitation is imposed on whether the in- 
formation about the correction values is read from 
the correction value recording medium before or 
after the optical density is measured from the ana- 
lysis medium to which a liquid sample has been 
applied. It is only necessary for the information 
about the correction values to be read before the 
concentration of the specific biochemical substance 
is ultimately determined. 

With the first biochemical analysis apparatus in 
accordance with the present invention, the mea- 
surement means measures the optical density from 
the analysis medium to which a liquid sample has 
been applied. The storage means stores the pre- 
determined calibration curve. The reading means 
reads the information about the correction values 
from the correction value recording medium, and 
the correction means corrects the predetermined 
calibration curve. Also, the operation means uses 
the corrected calibration curve in order to deter- 
mine the concentration of the specific biochemical 
substance in the liquid sample from the optical 
density measured with the measurement means. 
Therefore, with the first biochemical analysis ap- 
paratus in accordance with the present invention, 
the first method for correcting the results of bio- 
chemical analyses in accordance with the present 
invention can be carried out in order accurately to 
anaiy2e liquid samples. Also, because the first bio- 
chemical analysis apparatus in accordance with the 
present invention is provided with the reading 
means, it can eliminate the problems which accom- 
pany the manual operation for entering the informa- 
tion about correction values. 

With the second biochemical analysis appara- 
tus in accordance with the present invention, the 
first biochemical analysis apparatus in accordance 
with the present invention is modified so that the 
correction value recording medium in accordance 
with the present invention is used, and the reading 
means reads the information about the correction 
values from the correction value recording medium 
while the correction value recording medium is 
present in the movement path. Therefore, with the 
second biochemical analysis apparatus in accor- 
dance with the present invention, the same effects 
as with the first biochemical analysis apparatus in 
accordance with the present invention are obtained 
Additionally, the second biochemical analysis ap- 
paratus in accordance with the present invention 
can be operated easily without a particular manual 
operation being required to correct the results of 
biochemical analyses. 
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With the second method for correcting the re- 
sults of biochemical analyses in accordance with 
the present invention, the first method for correct- 
ing the results of biochemical analyses in accor- 
dance with the present invention is modified so that 
the information, which gives specifics about a cor- 
rection value recording medium corresponding to 
analysis media, is recorded on the analysis media, 
and the information, which gives specifics about 
analysis media corresponding to a correction value 
recording medium, is recorded on the correction 
value recording medium. The reading means of the 
third, fourth, or fifth biochemical analysis apparatus 
in accordance with the present Invention reads the 
information about the correction values and the 
information, which gives specifics about analysis 
media corresponding to a correction value record- 
ing medium, from the correction value recording 
medium.. Concentrations of the specific biochemical 
substance in liquid samples are then determined 
with the third, fourth, or fifth biochemical analysis 
apparatus in accordance with the present invention. 
The third, fourth, and fifth biochemical analysis 
apparatuses in accordance with the present inven- 
tion are provided with the second reading means, 
which reads information from the analysis media 
while they are present in the movement path, said 
information giving specifics about a correction val- 
ue recording medium corresponding to analysis 
media and being recorded on the analysis media. 
The biochemical analysis apparatus Is also pro- 
vided with the judgment means, which judges 
whether the correction value recording medium, 
from which the information about the* correction 
values has been read with the first reading means, 
and the analysis media, from which the information 
giving specifics about a correction value recording 
medium corresponding to analysis media has been 
read with the second reading means, correspond or 
do not correspond to each other. Therefore, with 
the second method for correcting the results of 
biochemical analyses in accordance with the 
present invention, the same effects as with the first 
method, for correcting the results of biochemical 
analyses in accordance with the present invention 
are obtained. Also, when the information about cor- 
rection values is read from a correction value re- 
cording medium, which does not correspond to the 
analysis media being used in biochemical analy- 
ses, a warning can be issued or the operation of 
the biochemical analysis apparatus can be stopped 
in order to prevent incorrect results from being 
obtained from the biochemical analyses, and to 
prevent the problems accompanying incorrect bio- 
chemical analyses from occurring. 

The third biochemical analysis apparatus in 
accordance with the present invention carries out 
the second method for correcting the results of 



biochemical analyses in accordance with the 
present invention. Therefore, with the third bio- 
chemical analysis apparatus in accordance with the 
present invention, the same effects as with the first 

5 biochemical analysis apparatus in accordance with 
the present invention can be obtained. Additionally, 
biochemical analyses can be prevented from being 
carried out with a correction value recording me- 
dium and analysis media which do not correspond 

io to each other. Therefore, it is possible to prevent 
incorrect results from being obtained from the bio- 
chemical analyses, and to prevent the analysis 
media from being used uselessly. 

With the fourth biochemical analysis apparatus 

is in accordance with the present invention, the third 
biochemical analysis apparatus in accordance with 
the present Invention is modified so that the correc- 
tion value recording medium in accordance with 
the present invention is used, and the first reading 

20 means reads the information about the correction 
values and information, which gives specifics about 
analysis media corresponding to a correction value 
recording medium, from the correction value re- 
cording medium while the correction value record- 

25 ing medium Is present in the movement path. 
Therefore, with the fourth biochemical analysis ap- 
paratus in accordance with the present invention, 
the same effects as with the third biochemical 
analysis apparatus in accordance with the present 

30 invention are obtained. Additionally, the fourth bio- 
chemical analysis apparatus in accordance with the 
present invention can be operated easily without a 
particular manual operation being, required to cor- 
rect the results of biochemical analyses. 

35 With the fifth biochemical analysis apparatus in 
accordance with the present invention, the fourth 
biochemical analysis apparatus in accordance with 
the present invention is modified in such a way that 
the first reading means also serves as the second 

40 reading means. Therefore, with the fifth biochemi- 
cal analysis apparatus in accordance with the 
present invention, the same effects as with the 
fourth biochemical analysis apparatus in accor- 
dance with the present invention can be obtained. 

« Additionally, the cost of the biochemical analysis 
apparatus can be kept low, and the biochemical 
analysis apparatus can be kept small in size. 

.The correction value recording medium in ac- 
cordance with the present invention is shaped so 

so that it is capable of being moved along the move- 
ment path of the analysis media in the biochemical 
analysis apparatus in lieu of an analysis medium. 
By way of example, the correction value recording 
medium may have approximately the same shape 

55 as an analysis medium. Therefore, accurate bio- 
chemical analyses can be carried out easily when 
the correction value recording medium is used in 
the second, fourth, or fifth biochemical analysis 
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apparatus in accordance with the present invention. 
Also, the correction value recording medium is 
separate from the analysis media. Accordingly, the 
material of the correction value recording medium 
can be selected from those which enable clear and 
accurate printing, and a large amount of informa- 
tion can be recorded on the correction value re- 
cording medium. 



BRIEF DESCRIPTION OF THE DRAWINGS 



Figure 1 is a perspective view showing a 
correction slide which is an embodiment of the 
correction value recording medium in accordance 
with the present invention, 

Figure 2 is a perspective view showing a 
chemical analysis slide which is an example of an 
analysis medium, 

Figure 3 is a perspective view showing an 
embodiment of the biochemical analysis apparatus 
in accordance with the present invention. 

Figure 4 is a plan view showing the major 
part of the biochemical analysis apparatus shown 
in Figure 3, with a housing thereof being omitted, 

Rgure 5 is a sectional front view taken along 
fine M of Rgure 4, 

Rgure 6 is a sectional side view taken along 
line IHl of Rgure 4, 

Rgure 7 is a block diagram showing how 
signals are processed In the biochemical analysis 
apparatus shown in Rgure 3. 

Rgure 8 is an explanatory graph showing 
how a calibration curve is corrected, and 

Rgure 9 is an explanatory graph showing 
another method for correcting a calibration curve. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 



The present invention will hereinbelow be de- 
scribed in further detail with reference to the ac- 
companying drawings. 

Figure 1 shows a correction slide 1 which is an 
embodiment of the correction value recording me- 
dium in accordance with the present invention. The 
correction slide 1 has the same outer dimensions 
as a chemical analysis slide 2 shown in Rgure 2, 
and a bar code 1a is printed on the correction slide 
1 . The correction slide 1 is constituted of a material 
suitable for having a bar code 1 a printed thereon. 
Therefore, even thin lines can be printed clearly 
and precisely. By way of example, six digits of a 
code are printed on the correction slide 1. The bar 
code 1a comprising six digits represents conection 
values, which are used to correct the standard 



calibration curve indicated by the solid line in Rg- 
ure 8 into a calibration curve suitable for a group of 
chemical analysis slides 2, 2, ... Also, in this em- 
bodiment, the bar code 1a represents the lot num- 

5 ber of the chemical analysis slides 2, 2, ... cor- 
responding to the correction slide 1. By way of 
example, information about the coefficients p and q 
described above is printed on the correction slide i 
and represents information about the correction 

w values. The coefficients p and q are determined in 
the manner described above. The manufacturer 
who produces the chemical analysis slides 2, 2, ... 
determines the correction values, prints the in- 
formation about the correction values on the cor- 

is rection slide 1, and supplies the correction slide 1 
with the chemical analysis slides 2, 2, ... to a user. 

Rgure 2 shows the chemical analysis slide 2 
which is an example of an analysis medium. 

With reference to Rgure 2, the chemical analy- 

20 sis slide 2 comprises a mount 2b having an open- 
ing 2c, through which a droplet of a liquid sample, 
such as blood or urine, Is to be applied, and a film- 
shaped chemical analysis element 2d which is in- 
serted in the mount 2b and which will undergo a 

25 color reaction with a specific biochemical sub- 
stance contained in a liquid sample. (The film- 
shaped chemical analysis element 2d' will 
hereinafter be often referred to as the film 2d.) A 
bar code 2a is printed on the mount 2b of the 

30 chemical analysis slide 2. The bar code 2a com- 
prises four digits which represent the name of the 
biochemical substance to be analyzed with the 
chemical analysis slide 2, and the lot number of 
the chemical analysis slide 2. The primary purpose 

35 of the mount 2b is to support the film 2d, and very 
thin lines cannot be printed on the mount 2b. 
Therefore, only four digits of code are recorded on 
the mount 2b. The film 2d is very sensitive, and 
ambient conditions, such as the ambient tempera- 

40 ture and humidity, and the constituents contained 
in ambient air can easily cause it to change its 
characteristics. Therefore, the film 2d is processed 
carefully. 

Also, for the reasons described above, in the 
45 course of producing the chemical analysis slide 2, 
the bar code 2a is printed en the mount 2b before 
the film 2d is inserted into the mount 2b. After the 
ink printed on the mount 2b has dried and there is 
no risk of the solvent, or the like, contained in the 
so ink adversely affecting the film 2d, the film 2d is 
inserted into the mount 2b and subjected to pro- 
cesses such as aging. In this manner, the chemical 
analysis slide 2 is completed. 

Figure 3 is a perspective view showing an 
55 embodiment of the biochemical analysis apparatus 
in accordance with the present invention. Rgure 4 
is a plan view showing the major part of the bio- 
chemical analysis apparatus shown in Rgure 3, 
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with a housing thereof omitted. Figure 5 is a sec- 
tional front view taken along line M of Figure 4, and 
Figure 6 is a sectional side view taken along line II- 
II of Rgure 4. The embodiment of the biochemical 
analysis apparatus in accordance with the present 
invention will hereinbelow be described with refer- 
ence to Figures 3. 4, 5, and 6. 

The chemical analysis apparatus is provided 
with a cartridge loading section 11 and a sample 
application device 30, which are disposed on a 
housing 10. In the cartridge loading section 11. a 
cartridge 3 is loaded in which a single correction 
slide 1 and a plurality of chemical analysis slides 2, 
2, ... are accommodated. The cartridge loading 
section 11 serves as an introducing section, from 
which the analysis media are introduced into the 
biochemical analysis apparatus. The sample ap- 
plication device 30 applies a droplet of a liquid 
sample to the film 2d of a chemical analysis slide 
2. An incubator 20, which incubates a chemical 
analysts slide 2, is located inside of the housing 10. 
Also, a slide feed-in and ejection means 40, which 
moves a correction slide 1 and chemical analysis 
slides 2, 2, ...» inserts them one after another into 
the incubator 20, and thereafter ejects them from 
the incubator 20 into a receiving member 29, is 
located inside of the housing 10. In this embodi- 
ment, the receiving member 29 serves as an ejec- 
ting section into which the analysis media are 
ejected from the biochemical analysis apparatus. 
The path, along which the correction slide 1 and 
the chemical analysis slides 2, 2, ... are introduced 
one after another from the cartridge loading section 
11 into the biochemical analysis apparatus and 
thereafter ejected into the receiving member 29, 
constitutes an example of the movement path 
specified in the present invention. Also, the bio- 
chemical analysis apparatus is provided with a 
display section 14, which displays measured val- 
ues, or the Hke, and operating key section 15 which 
gives various instructions to the biochemical analy- 
sis apparatus. Additionally, the biochemical analy- 
sis apparatus is provided with a disk slot 13 into 
which a floppy disk carrying the information about 
the standard calibration curve, a floppy disk used 
to record the results of biochemical analyses, or 
the like are inserted. In Figures 4, 5, and 6, the 
display section 14, the operating key section 15. 
and the disk slot 13 are omitted. In this embodi- 
ment, the floppy disk, which is inserted into the 
disk slot 13 and on which information about the 
standard calibration curve is recorded, constitutes 
an example of the storage means which stores the 
information about a calibration curve. 

The standard calibration curve is created by a 
manufacturer from standard slides (i.e. standard 
analysis media) and a standard biochemical analy- 
sis apparatus having the same functions as the 



illustrated biochemical analysis apparatus. The 
standard calibration curve is created in the manner 
described above. 

As illustrated in Figure 3. in the cartridge 3, the 

s correction slide 1 is located at the bottom, and a 
plurality of chemical analysis slides 2, 2, ... are 
stacked on the correction slide 1. 

As shown in Figure 4, the correction slide 1 
and the chemical analysis slides 2, 2, ... accom- 

w modated in the cartridge 3 are pushed out by a 
pushing lever 12 one by one, starting with the 
lowest slide, to the background density measuring 
section 16. When the correction slide 1 is thus 
pushed out a bar code reader 18 reads the bar 

is code 1a therefrom. When a chemical analysis slide 
2 is pushed out, the bar code reader 18 reads the 
bar code 2a therefrom. The bar code reader 18 is 
an example of the first reading means which reads 
the information recorded on the correction value 

20 recording medium. The bar code reader 18 also 
serves as a second reading means which reads the 
information recorded on an analysis medium. 

After the bar code reader 18 has read the bar 
code la from the correction slide 1, the correction 

25 slide 1 is moved along the movement path, along 
which the chemical analysis slides 2, 2, ... are 
moved, and is ejected into the receiving member. 
On the basis of the information read by the bar 
code reader 18, the correction slide 1 and the 

so chemical analysis slides 2, 2, ... are discriminated 
from each other. When the correction slide 1 is 
moved along the movement path, application of a 
liquid sample thereto and incubation thereof are not 
carried out. 

35 As illustrated in Figure 5. the background den- 
sity measuring section 16 is composed of a frame 
16a provided with a measuring opening 16b at the 
bottom section, and a retaining member 16d urged 
downwardly by a spring 16c in the frame 16a. A 

40 compartment 16e which houses the chemical ana- 
lysis slide 2 is formed between the upper surface 
of the bottom section of the frame 16a and the 
retaining member 16d. A white reference plate 
17W and a black reference plate 17B, whose den- 

45 sities serve as reference values in measuring the 
reflection density of the chemical analysis slide 2, 
are located on the right side of the background 
density measuring section 16. 

Also, the incubator 20 is located on the right 

50 side of the white reference plate 17W and the 
black reference plate 17B. A plurality of compart- 
ments 21, 21 which house the chemical analy- 
sis slides 2. 2, .... are formed in the incubator 20 so 
that the chemical analysis slides 2, 2, ... stand side 

55 by side in a line on the same plane as the chemi- 
cal analysis slide 2 which is positioned in the 
background density measuring section 16. The in- 
cubator 20 is housed in a temperature-controlled 
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chamber 70. As shown in Figures 3 and 4, the 
receiving member 29 is located in front of the 
temperature-controlled chamber 70. The receiving 
member 29 receives chemical analysis slides 2, 2, 
... which have been used for biochemical analyses 
and which are ejected from the compartments 21, 
21, ... Also, as shown in Figure 5, a probe 50 of a 
reflection densitometer, which measures the reflec- 
tion density of the film 2d of a chemical analysis 
slide 2, is located below the incubator 20. The 
probe 50 can move in the transverse direction 
indicated by the arrow C so that it faces the lower 
surface of the incubator 20. In this embodiment, 
the reflection densitometer is employed as an ex- 
ample of the measurement means defined in the 
present invention. The probe 50 is combined with a 
rail 51. which is secured to an upper surface of a 
bottom plate of the temperature-controlled chamber 

70. The probe 50 is moved by a drive means (not 
shown), such as a linear motor, in the direction 
indicated by the arrow C in order to measure 
reflection densities of the chemical analysis slides 
2, 2, ... which are housed in the compartments 21, 
21, ... of the incubator 20. The rail 51 extends up to 
the position below the background density measur- 
ing section 16. Therefore, the probe 50 can move 
up to the background density measuring section 16 
in order to measure the reflection density of the 
film 2d of the chemical analysis slide 2, which is 
positioned at the background density measuring 
section 16. and the reflection densities of the white 
reference plate 17W and the black reference plate 
17B. 

As shown in Figure 6, a plurality of first heaters 

71, 71, ... are secured to the incubator 20 and 
located along the respective compartments 21. 21, 
... Also, a first temperature sensor 72 is located in 
the incubator 20 at a position close to a compart- 
ment 21 . The first temperature sensor 72 generates 
a temperature detection signal, which, is used to 
control a current flowing through the first heaters 
71, 71. ... so that the temperature in the incubator 
20 is kept at a predetermined value T (for example, 
37° C). 

Also, a plurality of second heaters 75, 75 

which heat air in the temperature-controlled cham- 
ber 70, and a second temperature sensor 76. which 
detects the temperature in the temperature-con- 
trolled chamber 70, are located in the temperature- 
controlled chamber 70. The second temperature 
sensor 76 generates a temperature detection sig- 
nal, which is used to keep the temperature in the 
temperature-controlled chamber 70 at the aforesaid 
predetermined temperature T. Therefore, the tem- 
perature in the incubator is controlled more reli- 
ably. 

The temperature-controlled chamber 70 is se- 
cured to the bottom surface of the housing 10 via 



heat insulating materials 80, 80, ... Also, the incuba- 
tor 20 is supported in the temperature-controlled 
chamber 70 via heat insulating materials 81, 81, ... 
As shown in Figure 4, the slide feed-in and 

5 ejection means 40 is located at the rear of the 
incubator 20 so that it can move in the transverse 
direction Indicated by the arrow A and along a rail 
49, which is secured in the temperature-controlled 
chamber 70. The slide feed-in and ejection means 

io 40 moves up to a position facing the background 
density measuring section 16 (i.e. the position in- 
dicated by the chained line X in Figure 4) as well 
as to the position facing the incubator 20. The 
chemical analysis slide 2, which has been pushed 

75 by the pushing lever 12 out of the background 
density measuring section 16. is received by the 
slide feed-in and ejection means 40 which has 
moved to the position indicated by the chained line 
X The sGde feed-in and ejection means 40 and the 

20 pushing lever 12 constitute an example of the 
movement means defined in the present invention. 

The sample application device 30 Is located at 
the rear of the slide feed-in and ejection means 40. 
The sample application device 30 can move on a 

25 base plate 31 in the transverse direction indicated 
by the arrow A. In front of the sample application 
device 30, a sample base 34 is .located which 
supports thereon sample tubes 36. 36, ... and ap- 
plication tips 35, 35, ... positioned in two lines in 

30 the transverse direction. A pipette 32 of the sample 
application device 30 can move vertically (i.e. in 
the direction indicated by the arrow D in Figure 5) 
and forward ly and backward ly (i.e. in the direction 
indicated by the arrow B in Figure 4) with respect 

35 to the base plate 31. One of the application tips 35. 

35. ... is fitted to the lower edge of the pipette 32, 
and the pipette 32 draws a predetermined amount 
of a liquid sample from one of the sample tubes 

36, 36, ... into the application tip 35 by suction. 
40 Thereafter, at a sample applying section 19 shown 

in Figure 1, the pipette 32 applies the liquid sample 
to the film 2d of the chemical analysis slide 2 
which is positioned on the slide feed-in and ejec- 
tion means 40. Each time a different liquid sample 

45 is to be applied to a chemical analysis slide 2, a 
different application tip 35 is fitted to the lower 
edge of the pipette 32 and used to apply the liquid 
sample.. Therefore, different liquid samples do not 
mix with each other. 

so Configurations of the slide feed-in and ejection 
means 40 and the incubator 20 will hereinbelow be 
described with reference to Figure 6. 

With reference to Figure 6, the slide feed-in 
and ejection means 40 is composed of a support- 

55 ing block 41a, which can move along the rail 49 in 
the transverse direction indicated by the arrow A in 
Figure 4, and a supporting plate 41 located on the 
supporting block 41a. The supporting plate 41 is 

14 
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constituted of a holding portion 45, which receives 
and holds the chemical analysis slide 2 thereon, 
step-like portions 43, 43 formed at both ends of the 
holding portion 45, a pair of wedge-like' insert por- 
tions 43a, 43a which are formed at the leading 
edges of the step-like portions 43, 43, and a slide 
ejecting protrusion 42 which is formed at the lead- 
ing edge of the holding portion 45." 

The incubator 20 is composed of a supporting 
member 24, which supports the chemical analysis 
slide 2 fed into the incubator 20 and which has a 
read-out opening 21a, and a pushing member 22, 
which faces the supporting member 24 and which 
can move vertically. The incubator 20 also com- 
prises a spring 23 which urges the pushing mem- 
ber 22 downwardly, a main body member 25 which 
supports the pushing member 22 so that it can be 
moved, and a leaf-spring stop 26 which is secured 
to an inlet opening 21b (shown in Figure 4) of each 
compartment 21. 

In cases where a chemical analysis slide 2, 
whose reflection density has been measured with 
the probe 50, is housed and held in a compartment 

21 and is to be ejected and a new chemical analy- 
sis slide 2 supported on the slide feed-in and 
ejection means 40 Is to be- inserted into the com- 
partment 21, the slide feed-in and ejection means 
40 and the incubator 20 operate in the manner 
described below. 

The chemical analysis slide 2 located In the 
compartment 21 is gripped between the supporting 
member 24 and the pushing member 22 by the 
urging force of the spring 23. When the supporting 
plate 41 moves forwardiy (i.e. leftwardly in Figure 
6), the wedge-like insert portion 43a first comes 
between the pushing member 22 and the support- 
ing member 24, and pushes the pushing member 

22 up in order to release the gripping force on the 
chemical analysis slide 2. Thereafter, the slide 
ejecting protrusion 42 comes into contact with the 
rear edge of the chemical analysis slide 2 located 
in the compartment 21, pushes the chemical analy- 
sis slide 2 forwardiy, and ultimately ejects the 
chemical analysis slide 2 out of the compartment 
21 into the receiving member 29 via an opening 
70c of the temperature-controlled chamber 70. At 
this time, the new chemical analysis slide 2, which 
is held at the holding portion 45 of the supporting 
plate 41, is located at a predetermined position in 
the compartment 21, and the leaf-spring stop 26 
enters a pair of recesses (not shown) formed at the 
rear edge of the holding portion 45 of the support- 
ing plate 41. Thereafter, the supporting plate 41 
returns backwardly. At this time, since the leaf- 
spring stop 26 is in contact with the rear edge face 
of the chemical analysis slide 2 and prevents the 
chemical analysis slide 2 from moving, the support- 
ing plate 41 alone returns backwardly. As a result, 



the chemical analysis slide 2 remains in the com- 
partment 21. and Is gripped between the support- 
ing member 24 and the pushing member 22. 
The operations of the aforesaid embodiment 

5 will be described hereinbelow. 

First, among the correction slide 1 and the 
chemical analysis slides 2, 2, ... stacked in the 
cartridge 3 which has been loaded In the cartridge 
loading section 11, the correction slide 1 located at 

70 the bottom of the stack is pushed out by the 
pushing lever 12, and housed in the compartment 
16e in the background density measuring section 
16. At this time, the bar code 1a recorded on the 
correction slide 1 is read with the bar code reader 

75 18. From the bar code 1a, it is recognized that the 
slide is not a chemical analysis slide 2, but is the 
correction slide 1. The correction slide 1 is pushed 
out of the background density measuring section 
16 before a measurement of its background den- 

20 sity is made and is located on the holding portion 
45 of the slide feed-in and ejection means 40, 
which is located at the position indicated by the 
chained line X in Figure 4. 

Thereafter, the slide feed-in and ejection 

25 means 40 moves along the rail 49 up to the posi- 
tion indicated by the chained line Z in Figure 4, 
and inserts the correction slide 1 into a compart- 
ment 21 in the manner described above. The slide 
feed-in and ejection means 40 then returns to the 

$o position indicated by the chained line X. 

Thereafter, a chemical analysis slide 2, which 
is now located at the bottom of the stack in the 
cartridge 3, Is pushed out by the pushing lever 12, 
and housed in the compartment 16e in the back- 

35 ground density measuring section 16. At this time, 
the bar code 2a recorded on the chemical analysis 
slide 2 is read with the bar code reader 18. The lot 
number of the chemical analysis slide 2, which lot 
number is represented by the bar code 2a, is 

40 compared with the lot number which is represented 
by the bar code 1a read from the correction slide 
1. When the two lot numbers coincide with each 
other, the normal-type operation is subsequently 
carried out, i.e. the background density of the 

45 chemical analysis slide 2 is measured in the man- 
ner described below. When the two lot numbers do 
no coincide with each other, the normal-type opera- 
tion is not carried out; instead an alarm buzzer (not 
shown) is activated, and a warning is given on the 

so display section 14 shown in Figure 3. 

In cases where the two lot numbers coincide 
with each other, the probe 50 moves to the position 
facing the measurement opening 16b of the back- 
ground density measuring section 16, and mea- 

55 sures the background density of the chemical ana- 
lysis slide 2 to which no liquid sample has been 
applied. When the probe 50 thus moves, it stands 
facing the white reference plate 17W and the black 
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reference plate 17B, and measures their reflection 
densities. The measured reflection densities of the 
white reference plate 17W and the black reference 
plate 17B are utilized as reference densities when 
the measurement of the reflection density of the 
chemical analysis slide 2 is made. 

After the background density of the chemical 
analysis slide 2 is measured, the chemical analysis 
slide 2 is pushed by the pushing lever 12 out of 
the background density measuring section 16 onto 
the holding portion 45 of the slide feed-in and 
ejection means 40, which is waiting at the position 
indicated by the chained line X in Figure 4. 

Then, the slide feed-in and ejection means 40 
moves rightwardly along the rail 49 up to the 
position indicated by the solid fine Y in Figure 4, 
and faces the pipette 32 of the sample application 
device 30. At this position, the liquid sample which 
is contained in the sample tube 36 is fed by the 
pipette 32 onto the film 2d of the chemical analysis 
slide 2, which is held on the slide feed-in and 
ejection means 40. 

Thereafter, the slide feed-in and ejection 
means 40 moves along the rail 49 in the transverse 
direction indicated by the arrow A to the position 
facing the predetermined compartment 21 of the 
incubator 20, and feeds the chemical analysis slide 
2 into the compartment 21 in the manner described 
above. As described above, the temperature in the 
compartment 21 of the incubator 20 Is kept at the 
predetermined temperature T. Therefore, the 
chemical analysis slide 2 housed in the compart- 
ment 21 is incubated at the predetermined tem- 
perature T. After the chemical analysis slide 2 is 
incubated in the incubator 20, the probe 50, which 
has moved to the position below the compartment 
21, irradiates light to the film 2d of the chemical 
analysis slide 2 through the read-out opening 21a, 
and detects the amount of light reflected by the 
film 2d. In this manner, the reflection density of the 
film 2d of the chemical analysis slide 2 is mea- 
sured, and the concentration of the specific bio- 
chemical substance contained in the liquid sample, 
which has been applied to the film 2d. is deter- 
mined. When the measurement is finished, the 
slide feed-in and ejection means 40 ejects the 
chemical analysis slide 2 from the compartment 21 
into the receiving member 29. The operations de- 
scribed above are repeated automatically and con- 
tinuously in order that biochemical analyses may 
be carried out on many chemical analysis slides. 

How signals are processed in the aforesaid 
biochemical analysis apparatus will be described 
hereinbelow with reference to Figure 7. 

The bar code reader 18 reads the bar code 1a 
from the correction slide 1 and generates a signal 
18a, which represents the correction values (i.e. the 
coefficients p and q). and a signal 18b. which 



represents the lot number of chemical analysis 
slides 2, 2, ... corresponding to the correction slide 
1. The signal 18a is fed into a correction means 6, 
and the signal 18b is fed into a judgment means 8. 

s At this time, a signal representing a standard cali- 
bration curve is read from a floppy disk 5 and fed 
into the correction means 6. 

Based on the correction values represented by 
the signal 18a, the correction means 6 corrects the 

10 standard calibration curve into a calibration curve 
suitable for the chemical analysis slides 2, 2, ... 
which belong to the lot number corresponding to 
the correction slide 1. A signal representing the 
corrected calibration curve is fed into an operation 

75 means 7. 

Thereafter, the bar code reader 18 reads the 
bar code 2a from the chemical analysis slide 2 and 
generates a signal 18c which represents the lot 
number of the chemical analysis slide 2. The signal 

20 18c is fed into the judgment means 8. The judg- 
ment means 8 compares the lot number repre- 
sented by the signal 18c and the lot number repre- 
sented by the signal 18b. When the two lot num- 
bers do not coincide with each other, the operation 

25 of the biochemical analysis apparatus is stopped. 
Also, an alarm buzzer (not shown) is activated, and 
a warning is given on the display section 14 shown 
in Figure 3. 

When the two lot numbers coincide with each 

30 other, the probe 50 of the reflection densitometer 4 
is activated, and a measurement is made of the 
reflection densities of the white reference plate 
17W and the black reference plate 17B. the back- 
ground density of the chemical analysis slide 2 to 

35 which no liquid sample has been applied, and the 
reflection density of the chemical analysis slide 2 
to which a liquid sample has been applied and 
which has undergone a color reaction. Signals re- 
presenting these densities are fed into the opera- 

40 tion means 7. From these densities, the operation 
means 7 accurately calculates the optical density, 
which depends on how much of a reaction product 
was formed by the reaction between the liquid 
sample and the reagent in the film 2d of the 

45 chemical analysis slide 2. Thereafter, the operation 
means 7 uses the corrected calibration curve in 
order to convert the calculated optical density Into 
a concentration of the specific biochemical sub- 
stance in the liquid sample. The concentration thus 

50 determined is displayed on the display section 14, 
or a signal representing the concentration is stored 
on a floppy disk. 

In the aforesaid embodiment, the colorimetric 
or fluorometric biochemical analysis method and 

55 apparatus are used in order to measure the optical 
density which depends on how much of a reaction 
product was formed by the reaction between a 
liquid sample and a reagent in an analysis medium. 
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The biochemical analysis apparatuses, the meth- 
ods for correcting the results of biochemical analy- 
ses, and the correction value recording medium in 
accordance with the present invention are applica- 
ble also when an analysis medium provided with an 
electrochemical sensor is used in order to measure 
the current or the difference in potential which 
occurs across the electrochemical sensor. 



Claims 

1. A biochemical analysis apparatus wherein 
liquid samples are independently applied to analy- 
sis media containing a reagent or an electrochemi- 
cal sensor, which will Interact with a specific bio- 
chemical substance contained in the liquid samples 
and give rise to changes in the analysis media, the 
changes which have occurred in the analysis media 
are measured, and thereafter a calibration curve, 
which represents the relationship between values 
thus measured and concentrations or activities of 
the specific biochemical substance in the liquid 
samples, is used in order to determine the con- 
centrations or the activities of the specific bio- 
chemical substance from .the values thus mea- 
sured, 

wherein the improvement comprises the provision 
of. 

i) a movement means which moves analysis 
media along a movement path connecting an in- 
troducing section, from which analysis media are 
introduced into said biochemical analysis appara- 
tus, and an ejecting section into which analysis 
media, after they have been used in analyses, are 
ejected from said biochemical analysis apparatus, 

ii) a measurement means for measuring 
changes, which have occurred in analysis media, 
while the analysis media are present in said move- 
ment path, 

iii) a storage means which stores information 
about said calibration curve, 

iv) a reading means for reading information 
about correction values, which are to be used in 
order to correct said calibration curve into a cali- 
bration curve suitable for analysis media used in 
the analyses, from a correction value recording 
medium on which said information about said cor- 
rection values has been recorded, 

v) a correction means for correcting said 
calibration curve, which is represented by the in- 
formation read from said storage means, on the 
basis of said correction values which are repre- 
sented by the information read from said correction 
value recording medium, and 

vi) an operation means which uses the cor- 
rected calibration curve in order to determine the 
concentration or the activity of the specific bio- 



chemical substance in a liquid sample from the 
value measured by said measurement means. 

2. An apparatus as defined in Claim 1 wherein 
said reading means reads information about correc- 

5 tion values from a correction value recording me- 
dium, which is shaped so that it is capable of being 
moved along said movement path in lieu of an 
analysis medium, while said correction value re- 
cording medium is present in said movement path. 

w 3. An apparatus as defined in Claim 1 wherein 
said reading means reads information about correc- 
tion values from a correction value recording me- 
dium and reads information, which gives specifics 
about analysis media corresponding to a correction 

75 value recording medium and which is recorded on 
the correction value recording medium together 
with the information about correction values, 
a second reading means is provided which reads 
information from the analysis media while they are 

20 present in said movement path, said information 
giving specifics about a correction value recording 
medium corresponding to analysis media and be- 
ing recorded on the analysis media, and 
a judgment means is provided which judges wheth- 

25 er the information, which gives specifics about ana- 
lysis media corresponding to a correction value 
recording medium and which has been read with 
said first reading means, and the information, which 
gives specifics about a correction value recording 

30 medium corresponding to analysis media and 
which has been read with said second reading 
means, correspond or do not correspond to each 
other. 

4. An apparatus as defined in Claim 3 wherein 
35 said first reading means reads information about 

correction values and information, which gives spe- 
cifics about analysis media corresponding to a cor- 
rection value recording medium, from a correction 
value recording medium, which is shaped so that it 
40 is capable of being moved along said movement 
path in lieu of an analysis medium, while said 
correction value recording medium is present in 
said movement path. 

5. An apparatus as defined in Claim 4 wherein 
45 said first reading means also serves as said sec- 
ond reading means and reads information, which 
gives specifics about a correction value recording 
medium corresponding to analysis media and 
which is recorded on the analysis media, from the 

so analysis media while they are present in said 
movement path. 

6. A method for correcting the results of bio- 
chemical analyses wherein a variation in values 
obtained from biochemical analyses, which is caus- 

55 ed by a difference in characteristics between a 
plurality of groups of analysis media, is eliminated 
in biochemical analyses in which liquid samples 
are independently applied to analysis media con- 
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taining a reagent or an electrochemical sensor, 
which will interact with a specific biochemical sub- 
stance contained in the liquid .samples and give 
rise to changes in the analysis media, the changes 
which have occurred in the analysis media are 5 
measured, and thereafter a calibration curve, which 
represents the relationship between the values thus 
measured and concentrations or activities of the 
specific biochemical substance in the liquid sam- 
ples, is used in order to determine the concentra- w 
tions or the activities of the specific biochemical 
substance from the values thus measured, the 
method for correcting the results of biochemical 
analyses comprising the steps of: 

i) creating a predetermined calibration curve 75 
which is used in the course of determining the 
concentrations or the activities of the specific bio- 
chemical substance In the liquid samples from bio- 
chemical analyses which are carried out with analy- 
sis media having predetermined characteristics, 20 

«) determining correction values for correct- 
ing said predetermined calibration curve in order to 
determine the concentrations or ths activities of the 
specific biochemical substance m the fiquid sam- 
ples from biochemical analyses which are carried 25 
out with analysis media having different character- 
istics from said analysis media having predeter- 
mined characteristics, 

iii) recording the information about said cor- 
rection values on a correction value recording me- 30 
dium which is independent of the analysis media, 

iv) storing the information about said pre- 
determined calibration curve in said storage means 
of a biochemical analysis apparatus as defined in 
Claim 1 or 2, and 35 

v) in the course of using the biochemical 
analysis apparatus in order to determine the con- 
centrations or the activities of the specific bio- 
chemical substance in the liquid samples, causing 

said reading means of the biochemical analysis 40 
apparatus to read the information about said cor- 
rection values from said correction value recording 
medium. 

7. A method for correcting the results of bio- 
chemical analyses wherein a variation in values 45 
obtained from biochemical analyses, which is caus- 
ed by a difference in characteristics between a 
plurality of groups of analysis media, is eliminated 
in biochemical analyses In which liquid samples 
are independently applied to analysis media con- 50 
taining a reagent or an electrochemical sensor, 
which will interact with a specific biochemical sub- 
stance contained in the liquid samples and give 
rise to changes in the analysis media, the changes 
which have occurred in the analysis media are 55 
measured, and thereafter a calibration curve, which 
represents the relationship between the values thus 
measured and concentrations or activities of the 



specific biochemical substance in the liquid sam- 
ples, is used in order to determine the concentra- 
tions or the activities of the specific biochemical 
substance from the values thus measured, 
the method for correcting the results of biochemi- 
cal analyses comprising the steps of: 

i) creating a predetermined calibration curve 
which is used in the course of determining the 
concentrations or the activities of the specific bio- 
chemical substance in the liquid samples from bio- 
chemical analyses which are carried out with analy- 
sis media having predetermined characteristics, 

ii) determining correction values for correct- 
ing said predetermined calibration curve in order to 
determine the concentrations or the activities of the 
specific biochemical substance in the fiquid sam- 
ples from biochemical analyses which are carried 
out with analysis media having different character- 
istics from said analysis media having predeter- 
mined characteristics. 

Hi) recording the information about said cor- 
rection values on a correction value recording me- 
dium which is independent of the analysis media, 

iv) recording the .Information, which gives 
specifics about a correction value recording me- 
dium corresponding to analysis media, on the ana- 
lysis media, and recording the information, which 
gives specifics about analysis mecfia corresponding 
to a correction value recording medium, on the 
correction value recording medium, 

v) storing the Information about said pre- 
determined calibration curve in said storage means 
of a biochemical analysis apparatus as defined in 
Claim 3, 4, or 5, 

vi) causing said reading means of the bio- 
chemical analysis apparatus to read the information 
about said correction values and the information, 
which gives specifics about analysis media cor- 
responding to a correction value recording me- 
dium, from said correction value recording me- 
dium, and 

vii) thereafter using the biochemical analysis 
apparatus in order to determine the concentrations 
or the activities of the specific biochemical sub- 
stance in the liquid samples. 

8. A correction value recording medium for use 
in a biochemical analysis apparatus as defined in 
Claim 2, 4, or 5, the correction value recording 
medium being shaped so that it is capable of being 
moved along said movement path for analysis me- 
dia in the biochemical analysis apparatus in lieu of 
an analysis medium. 
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